Neuronal, glial, and epithelial localization of gamma-aminobutyric acid transporter 2, a high-affinity gamma-aminobutyric acid plasma membrane transporter, in the cerebral cortex and neighboring structures.
Neuronal and glial high-affinity Na+/Cl(-)-dependent plasma membrane gamma-aminobutyric acid (GABA) transporters (GATs) contribute to regulating neuronal function. We investigated in the cerebral cortex and neighboring regions of adult rats the distribution and cellular localization of the GABA transporter GAT-2 by immunocytochemistry with affinity-purified polyclonal antibodies that react monospecifically with a protein of 82 kDa. Conventional and confocal laser-scanning light microscopic studies revealed intense GAT-2 immunoreactivity (ir) in the leptomeninges, choroid plexus, and ependyma. Weak GAT-2 immunoreactivity also was observed in the cortical parenchyma, where it was localized to puncta of different sizes scattered throughout the radial extension of the neocortex and to few cell bodies. In sections double-labeled with GAT-2 and glial fibrillary acidic protein (GFAP) antibodies, some GAT-2-positive profiles also were GFAP positive. Ultrastructural studies showed GAT-2 immunoreactivity mostly in patches of varying sizes scattered in the cytoplasm of neuronal and nonneuronal elements: GAT-2-positive neuronal elements included perikarya, dendrites, and axon terminals forming both symmetric and asymmetric synapses; nonneuronal elements expressing GAT-2 were cells forming the pia and arachnoid mater; astrocytic processes, including glia limitans and perivascular end feet; ependymal cells; and epithelial cells of the choroid plexuses. The widespread cellular expression of GAT-2 suggests that it may have several functional roles in the overall regulation of GABA levels in the brain.